developed from the original method of Ghosh and Schild (1958) and has been reported elsewhere (Smith, Lawrence, Colin-Jones, and Schild, 1970) . The stomach of a rat anaesthetized with urethane is continuously perfused with a dilute succinicpropionic buffer which gives a virtually linear change ofpH with added H+ over the pH range used (4.6-5.6). The fluid is continuously recirculated so that hydrogen ions accumulate which enable very small changes in pH to be detected by the pH electrode. Knowing the volume and concentration (M/600) of the buffer, the hydrogen ions secreted can be calculated.
DOSE RESPONSE CURVE
Using a 7 x 7 Latin square assay a dose response curve to human gastrin I was obtained and has been published elsewhere (Smith et al, 1970) . The minimum reliably detectable dose was 10 nanograms given as a single intravenous dose and the steepest part of the dose response curve was 50-200 nanograms.
THE POTENCY OF GASTRIN ADDED TO PLASMA A comparison was made between synthetic human gastrin I injected in saline (1.0 ml) to the same doses (50 and 150 ng) given in 1.0 ml of fasting plasma. Using a formal assay, the potency ratio, saline gastrin/plasma gastrin, was 1 *18 with 95 % confidence limits of 0-92 and 1.55. An analysis of variance table (Table I) is presented which shows no significant differences between the saline and plasma gastrins between the second to the sixth responses in any animal it appeared legitimate to bracket unknown responses on two occasions in each test between known higher and lower doses of synthetic human gastrin I or pentagastrin (Fig. 3) . A line was drawn between the responses of the known stimulants and the value for the unknown was read off from this line. Each unknown was tested twice in this way and a mean value was taken. Since the standard error of each response on the standard dose response curve was small (at 20 ng the mean response was 2.32 + 0.08 ,u-equiv H+) the figures obtained by this method, expressed to the nearest 5 ng, give a reasonable approximation of the gastrin-like activity.
Where gastrin-like activity was only just detectable a positive or negative result was recorded. A positive result was defined as the secretion of I,u equiv H+ above the basal rate over a 30-minute period after injection of the plasma. The figure of 1 ,u-equiv was twice the standard deviation of spontaneous variation in the rate of secretion, obtained from observing the spontaneous basal secretion in four rats over two hours each.
SAMPLES
Plasma was obtained from all patients after an eight-hour fast. In some patients further samples were taken at intervals after the start of an appetizing high protein meal. The plasma was rapidly spun down and if not tested that day was stored at -20°C. When deep frozen, the plasma was thawed at less than 370 and briefly centrifuged before intravenous injection.
ROUTINE
As Lai (1964) also observed, the fist injection after preparation of the rats gave an unreliable result; the second dose of stimulant, either synthetic human gastrin I or Pentagastrin (ICI), 50 ng, was used as a standard and only those animals that responded well were used to assay plasma. It has been shown by formal assay that 50 ng of Pentagastrin and human gastrin I give similar responses (Smith et al, 1970) . The plasma (2.0 ml) was injected steadily over a measured period of 90 to 120 seconds. A temporary change in respiratory rate was invariably observed but severe adverse effects rarely occurred, contrary to the experience of Thomson et al (1970) . One hour after the plasma, a further standard was given to bracket the unknown and to ensure that the rat was still responsive. The procedure was repeated with hourly injections of gastrin or plasma. The responsiveness of the rat usually deteriorated after two injections of plasma.
Results

NORMAL SUBJECTS
Plasma was taken from 10 normal male subjects (aged 21-34) (Colin-Jones, 1971) . Observations on circulating gastrin-like activity in one of the patients have been reported elsewhere (Colin-Jones et al, 1969) . In patient 7, the plasma was taken while the patient was bleeding; it proved toxic to the animals and no reproducible result was obtained.
Patients with the Zollinger-Ellison syndrome after removal of tumour tissue No circulating gastrin-like activity was found in these two patients (cases 8 and 9). specimen.
Discussion
The present experiments were an attempt to quantify the gastrin-like activity in blood by a bioassay method. The modifications applied to the original Ghosh and Schild (1956) their results, work with the immunoassay using an antibody to the heptadecapeptide gastrin has shown little difference in the fasting levels ofgastrin between patients with duodenal ulcer and normal subjects, all levels being less than 400 pg/ml (Hansky and Cain, 1969; Trudeau and McGuigan, 1970) and the highest value so far noted after an appetizing protein meal in normal subjects and patients with peptic ulcer was about 600 pg/ml (Walsh, Yalow, and Berson, 1971; Korman, Soveny, and Hansky, 1971 ), a level well below that detectable by the bioassay described here. Although too insensitive for the measurement of physiological gastrin levels, this bioassay technique has proved useful in the diagnosis of the ZollingerEllison syndrome. It has been used to measure circulating gastrin-like levels with reasonable confidence limits in one patient (case 1) and approximate measurements have been made in six other confirmed cases (cases 2-7). The levels of 324 to 356 ng/ml recorded in case 1 are higher than those usually found by immunoassay in patients with the ZollingerEllison syndrome, perhaps due to the large bulk of secreting tumour tissue in a diminutive woman. Levels of gastrin-like activity in the other patients studied ranged from 15 to 50 ng/ml (Table JI) which fall within the levels of 0.6 to 300 ng/ml found by immunoassay (McGuigan, 1970) .
Recently, a total gastrectomy has been shown to cause tumourregression (Friesen, 1968) Grossman, Tracy, and Gregory (1961) 'Extracted by the first stage of the method of Gregory and Tracy (1964) with the addition of homogenization and extraction twice with DEAE cellulose.
has shown a reduction in circulating gastrin levels (Passaro, Basso, Sanchez, and Gordon, 1970 Thompson, Hirose, Lemmi, and Davidson (1968) . The latter workers used the isolated bullfrog mucosa to compare the maximal responses of the membrane to gastrin and tumour extract. These results compare with a mean of 4.6 ,ug of gastrin-like activity/g of human antral tissue in personal studies (Colin-Jones, 1971 ) using the extraction method of Gregory and Tracy (1964) . All but one of the patients with the ZollingerEllison syndrome reported here in whom tumour tissue was present had a detectable circulating gastric secretagogue and Moore et al (1967) and Thomson et al (1970) found similar results. However, neither of these two groups of workers attempted to measure the levels of circulating gastrin. Wilson et al (1968) detected only 10 out of 25 proven cases of the Zollinger-Ellison syndrome with their technique which appears to correlate better with the levels found by immunoassay because the lower levels of circulating gastrin, 0 6-10 ng/ml, measured in such patients by immunoassay, would be undetectable by bioassay, whereas only the higher levels 10 to 300 ng (McGuigan, 1970) 
